Purpose : To evaluate the findings of US, CT and MRI in the hepatic involvement of hypereosinophilic syndrome.
INTRODUCTION
The hypereosinophilic syndrome, which is of un -'Department 01 Radiology, Ansan Hospital, Korea Uni versity Coll ege 01 Med i cine , ~ 516 Kojan Dong, Ansan City, Kyu ngki Do425-020, Korea 'Departm ent 01 Diagnostic Radiology, Guro Hospital, Korea Un iversity Coliege 01 Med icine, ~ 80 GuroDong , GuroKu , Seou I152-050, Korea 3Department 01 Diagnostic Rad iology, Kyun g Hee Pundang Cha General Hospital, # 351 Yatop Dong , Pundan g Ku, Su ngnam City, Kyungki D0463-070, Korea 'Department ofDiagnostic Radiology, Kyung Hee University Hospital, # 1 Hoeki Dong, Dongdaemun Ku , SeouI1 30-702, Korea 5Department 01 Diagnostic Radiology, Ewha Womans University Mokdong Hospital, # 91 1-1 Mok Dong, Yangcheon Ku, SeouI158-056, Korea 6Departm ent 01 Diagnostic Radiology, Asan Medical Center, University 01 Ulsan C이 lege 01 Medicine, # 388-1 Poongnap Dong, Songpa Ku, Seoul 138-040, Koreaknown etiology, invloves various organs by the infiltrat ion of a large number of eos inophils. The sites of involvement are hear t , skin , I ung , l ive r , nervous systems , and gastrointestinal tract (1 -5) . In the liver, the histologic finding is periportal infiltration by rel atively mature eosinophils (2 , 3 , 6 , 7) . In reviewing the literature , we have found many reports dealing with hypereosinophil ic syndrome (1 -7) , but few dealing with imaging features associated with hepatic involvement have been publ ished (8, 9) . K im et a l( 1 이 described the US, CT, and scintigraphic findings of hepatic involvement and they p 이 nted out that the pattern of intrahepatic multifocal lesions varied considerably on the different types of images. We imagine that DICT and MRI might be helpful imaging modalities for depicting hepatic involvement, but there is no report describing DICT and MRI findings. We ther efore reviewed the imaging features of hepatic involvement in nine hypereosinophilic syndrome patients and discussed the findings.
MATERIAlS and METHODS
Our study spanned a two-year period and included nine patients who fulfilled the criteria for the diagnosis of hypereosinophilic syndrome with hepatic involvement. The patients were eight men and one woman and ranged in age from 29 to 62 years (mean 38.9). The diagnosis of hepatic involvement was based on pathologic proof in eigtht cases and on imaging and laboratory data in the other one. The symptoms were dry cough , weight loss, or intermittent right upper abdominal pain and none had any allergic history or history of drug use. WBC counts were 15,000 -33 ,000 , with 59-74. 3% eosinophils. Li ver biopsy showed periportal i nfiltration (7 18) , eosinophil ic abscess(2/8) a c Fig. 1 . A 44-year-old man with hypereosinophilic syndrome a. US shows no focallesion in the I iver b. DICT of early arterial phase shows no focal hepatic lesion also and hepatic necrosis(2/8). Bone marrow examination in all seven cases showed eosinophilic hyperplasia. AII patients showed slightly elevated serum aspartate aminotransferase , or alanine aminotransferase , or alkaline phosphatase. Laboratory findings for microbiology and parasite were negative. AII nine patients were treated with corticosteroid.
In all cases , abdominal US , chest radiography , and endoscopic examination ofthe upper and lower gastrointestinal tract were performed. Conventional CT(CCT) was carried out in six cases , dynamic incremental CT (OICT) in three , and MRI with conventional spin-echo sequence(MRI-CSE) in three cases. AII patients were clinically followed for 4 -12 months. US(Oiasonic SPA-1000;Milpitas , California, USA, or Acuson 128- Systems , Milwaukee , USA) , images were obtained with automatic injection of 120ml contrast media at the rate of 3ml/sec in three cases. DICT of the early arterial phase was obtain ed at 25 sec after the start of the i njection in one case. DICT of the portal venous phase was obtained at 43 and 60 sec after the start of the contrast injection in two cases. To obtain images of portal venous phase in the other case , we began scanning at 25 sec after the start of injection , as the machine was a conventional CT. In all three cases , DICT of the late venous phase was obtained 2 -5 minutes after the start of the contrast injection. Three cases underwent MRI-CSE with a 1.5T-unit(Magnetom 63 SP 4000 , Siemens , Erlangen , Germany). In three cases, T1-weighted spin-echo images were obtained with 600 -700msecl 13-17msec(TR/TE) , and T2-weighted spin-echo images with 1850 -2300msec/80 -90msec(TR/TE). In addition , Gd-enhanced T1-weighted spin-echo images were obtained in two of three cases. FOV was 37cm , section thickness was 8 -1 Omm and acquisitions were three to four times. Two abdominal radiologists retrospectively reviewed each imaging finding .
RESULTS
AII patients showed focal lesions in the liver on at least one type of image(US, CCT, DICT and MRI-CSE) and the size of lesions was 0.5 to 2cm in diameter. In seven patients , US showed multiple poorly defined , hypoechoic or isoechoic nodules with slightly hypoechoic rim scattered throughout the liver. In two cases , US showed no abnormallesion in the liver. CCT showed m 비 tiple hypodense lesions in five cases ; the margins of lesions were poorly defined in four cases and relatively well defined in one. In one case , CCT showed normal liver. DICT was performed in three cases' ; during the early arterial phase , it did not show hepatic lesion , though it was performed in only one case (Fig. 1) , during the portal venous phase, it showed patchy, hypodense nodules throughout the liver , but normal liver during the late venous phase in all three cases( Fig. 1 , 2) .
MRI~CSE showed one to several focal lesions in three cases. On T2-weighted and Gd-enhanced T1-weig tVed images with conventional spin-echo sequenc:e, one case showed only one focal high-signal lesion j n segment VII , in contrast to CCT and US , which reve i'l~ed multiple lesions throughout the liver. In anoth 탱 r case , T1-and T2-weighted images showed sevér~llesions i n the I iver ( Fig. 3) and i n the other case, T1-and T2-weighted images with conventional spin-echo sequence showed no hepatic lesion , though Gd-en f;1 anced T1-weighted images showed several hepatip lesions of subtle high-signal intensity DISCUSSION Th 잊 common histopathologic finding of hypereosJn op 데 lic syndrome is infiltration oftissues by relatively ma~u 앤 eosinophils , with overall normal histopatholgic arcþit~cture(2 ， 3) . The diagnostic criteria are persistent eosinophilia of 1500 eosinophils/ml for longer than six mopH벼 or death within six months ; absence of allergic, parasitic , or other known cause of eosinophilia ; and evideh;ce of organ involvem ent( 3). The onset of the syndrome.has been reported in persons aged 5 to 80 years , wit/l ~Tak incidence in the forties ; men account for about . 85 % of cases. The initial signs and symptoms are qu ite varied , and include weight loss , recurrent abdominal pain , fever with night sweats , nonproductive cough , various neurologic abnormalities , pruritic rash , and congestive heart failure(1-4) . About 85 % of patients had hepatomegaly , attributable in part to conge~tive heart disease ; 14 % had liver function abnormaliti e,s. Autopsy findings showed that hepatic eosinophilic infiltration was most prominent in the periportal regions (3) .
There have been several reports , describing hepatic involvement of hyper eosinophilic syndrome. Shiomi et al (9) r eported one case showing a focal defect on hepatic scintigram , a hypodense lesion in the same area on CT , but negative on US. Kim et al (10) reported five patients with syndrome who had findings of hepatic involvement on at least one type of image(US , CT, scintigram). They pointed out that the pattern of intrahepatic multifocal lesions varied considerably. In our cases , intrahepatic focal lesions were seen on at least one type of image , where the lesions varied.
These findings were not different from those of other reports(8 -1 이 .
In regard to varied imaging findings , White et al (8) suggested that hepatic infiltrates of eosinophils are not sufficiently different from liver parenchyma in X-ray attenuation or acoustic impedance to be detectable by CT or US, whereas abnormalities of Kupffer cell function result in abnormal findings on scintigrams. Shiomi at al (9) suggested that the focal defect seen on hepatic scintigrams was due to a circulatory disturbance caused by eosinophilic infiltration of the periportal area. In our cases , the pathologic specimens showed eosinophilic infiltration of the periportal area in seven cases , as reported by Shiomi at el. CCT showed hepatic involvement in five of six cases and this result was not different from the cases of Kim et al. In three cases , DICT revealed hepatic lesions during the portal venous phase, and these became isoattenuated during the late venous phase. We therefore considered that these lesions could not be seen if conventional CT was performed , since the late venous phase of DICT corresponded to the enhanced phase of CC T. Moreover, DICT of the early arterial phase did not show hepatic lesion . We therefore suggest that in the early stage, hepatic infiltration by eosinophils may hamper portal circulation , which can only be shown on the portal venous phase of DICT, and that as hepatic involvement advances , this results in widely spreading circulatory disturbance which can be shown on contrast-enhanced CCT or US. Three cases of MRI-CSE did not show good lesion depictability like US or CT , so it was not helpful to assess hepatic involvemen t.
In conclusion , hepatic involvement by hypereosinophilic syndrome showed varied imaging findings on US , CTand MR I.
